This paper provides concordance procedures for product-level trade and production data in the EU and examines the implications of changing product classifications on measured product adding and dropping at Belgian firms. Using the algorithms developed by Pierce and Schott (2012a, 2012b), the paper develops concordance procedures that allow researchers to trace changes in coding systems over time and to translate product-level production and trade data into a common classification that is consistent both within a single year and over time. Separate procedures are created for the eightdigit Combined Nomenclature system used to classify international trade activities at the product level within the European Union as well as for the eight-digit Prodcom categories used to classify products in European domestic production data. The paper further highlights important differences in coverage between the Prodcom and Combined Nomenclature classifications which need to be taken into account when generating combined domestic production and international trade data at the product level. The use of consistent product codes over time results in less product adding and dropping at continuing firms in the Belgian export and production data.
Introduction
In recent years there has been a rapid increase of research using product-level data to study both international trade and domestic production. Increasingly this research considers changes over time within and across detailed product categories. However, product classification systems are constantly being modified by government authorities charged with data collection and, as a result, underlying physical goods may be classified in different categories in different years and in some cases may not be part of the classification system in all years. Pierce and Schott (2012a,b) address these concerns for US data and provide a methodology for creating consistent product codes across and between trade and production data. In this paper, we modify their concordance methodology for use with EU production and trade data at the product-level. 1 A number of recent papers either employ longitudinal EU trade and production data or link trade and production data at the product-level. Alvarez data at the firm-product-country level to examine whether price convergence in the euro area is driven by within-firm or firm composition effects.
In this paper, we provide insights into the coverage and structure of the EU production and trade classifications and the variation of those classifications over time. We highlight issues related to the development of a common classification that allows researchers to compare product-level production and trade data. Data sets requiring these concordance procedures might cover product-level trade data over time, product-level production data over time, or linked trade and production data by product for individual years or over time.
Using the algorithms developed by Pierce and Schott (2012a,b) we develop general concordance programs that allow individual researchers to create internally-consistent product 1 Alternative concordance procedures can be used to keep track of changes in classification systems over time. For instance, Fuss and Zhu (2012) use the methodology developed by E. Dhyne (NBB) to concord the domestic production data for Belgium over time by assuming constant production shares over time, i.e. if a firm produces a particular product in t that has been split into more than one product category in t+1, they split production into the different categories in t by applying the production shares of t+1 (firm-level or average across firms if the firm no longer produces any of the product categories in t+1). They convert the data to the product classification observed in the last year of the sample. 1 classifications that are appropriate to the countries and years in their data. All the programs and product classification files discussed in this paper are available for download. 2 We examine the implications of using data without adjustments for variation in the trade and production classifications for Belgian firm-level data from [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . Ignoring changes in the product classifications results in a substantial overstatement of product adding and dropping for continuing exporters. Employing consistent export product codes causes the number of added and dropped export products to fall by more than 5 percent while the value of exports in added and dropped products decreases by more than 50 percent. Using consistent product codes for production also substantially reduces product adding and dropping, more than 10 percent for the number of products and more than a third for the value of production.
Perhaps most important are the year-by-year changes. Years with major revisions to the export or production classification systems also appear to be years with disproportionately large amounts of product adding and dropping. However, the large amount of product churning is almost entirely a result of the classification changes themselves. The use of consistent codes shows that product adding and dropping is not abnormally high in such years.
Section 2 describes the classification systems used in the EU to record domestic production and international trade activities and provides insights into the differences in coverage between the domestic production and trade classifications. Section 3 describes the generic concordance algorithm, developed by Pierce and Schott (2012a) and then applies this algorithm to EU international trade and production data. Section 4 applies the concordances developed to firm-product level production and trade data for Belgium and Section 5 concludes.
Classification systems for international trade and domestic production in the European Union
In this section, we introduce the product classification systems used in the European Union for trade and production. While the two systems are designed to be similar there are important differences between the two at a point in time and across years. European CN8 classification system is an (8-digit) extension of the HS6 classification system, analogous to the ten-digit extensions (HS10) employed by the US.
The CN8 classification was developed to meet, at the same time, the requirements both of the Common Customs Tariffs and of the external trade statistics of the European Union (extra-EU trade). The CN8 classification is also used to record intra-Community trade statistics (intra-EU trade). In 2010 there were 9443 CN8 products but the number varies across years, reaching a peak of 10606 CN8 products in 1997.
The structure of the CN8 classification is illustrated in Table 1. The table lists the number of CN8 products in each year since 1988, when it was implemented for the first time. 4 The first six digits of the CN8 products correspond to (international) 6-digit Harmonized System (HS6) products. The Harmonized System also undergoes periodical revisions, between 1988 and 2010 it has been updated four times (in 1992, 1996, 2002 and 2007) .
Revision years for the Harmonized System tend also to be years of substantial changes in the Combined Nomenclature classification.
It is important to note that the coverage of the CN8 classification has not changed over time, i.e. the types of goods that are covered by the CN8 classification have not changed.
However, the CN8 classification is updated on an annual basis so that a good may receive a different CN8 code from one year to the next. Such updates can be motivated by changes that have been agreed at the international level, either at the World Customs Organization with regard to the nomenclature at HS6 level, or within the framework of the WTO with regard to conventional rates of duty. Other changes may be required to reflect the evolution of commercial policy, technology or statistical requirements. Updates entail changes in the coding system and necessitate a concordance procedure to be able to compare product-level EU trade data across years.
Although regulation on external trade statistics is EU-based, the trade data are maintained and collected by the National Statistical Institutes (NSIs) 5 of the member states. 6
Member states are required to report country-product-level aggregated data to Eurostat. 
Domestic production activities: The Prodcom classification
The name Prodcom refers to "statistics on the production of manufactured goods". Specifically, Prodcom refers to both a database that records data on the physical production of manufactured products within EU countries and to a product classification used to classify physical production of manufactured goods. The term comes from the French "PRODuction COMmunautaire" (Community Production).
In the Prodcom survey, EU firms are required to report their industrial production and services in products that are on the Prodcom list. Although Prodcom regulation is EUbased, firm-product level Prodcom data are obtained by the NSIs of the member states. 7
The member states are required to report product-level aggregated data to Eurostat. Member states can exempt firms from reporting to Prodcom to ease the reporting burden, but they have to ensure that 90 percent of national production in each NACE 4d sector covered by Prodcom is included in the Prodcom survey. 8 Cutoffs for reporting can therefore differ in different EU countries and can increase over time. The Prodcom survey is mandatory for all qualifying firms. All EU member states, EFTA (European Free Trade Association) countries Norway and Iceland and some future EU accession countries are bound by the Prodcom reporting requirements (Eurostat, 2006a ).
In the Prodcom declaration, which has to be filed to the appropriate NSI on a monthly basis, firms are required to record their production activities at the 8-digit Prodcom (PC8) product level. Among other information, the Prodcom declaration includes (firm-)product 8 The NACE classification is the statistical classification of economic activities in the European Union, cfr. infra. 5 level data on the physical volume and value of production sold during the survey period.
Products are defined as Prodcom products, i.e. they are part of the European Prodcom list. As with the EU trade data, the PC8 codes are also subject to annual changes, i.e. the same good covered by the Prodcom survey in neighboring years might be reported under different PC8 codes.
In addition there are three major additional complications with using the Prodcom data. 9 First, while coverage of the CN8 classification is constant across years, coverage of the Prodcom list has changed over time. The coverage changes mean that a good may be covered by a Prodcom code in one year but not covered by any Prodcom code in another year. It is not possible to keep track of production in these codes over time, so they need to be dropped from the production data when concording over time.
The second major issue with the Prodcom classification system is the use of B-list and N-list optional codes. These codes were either introduced at the request of member states (B-list) or implemented by Eurostat (N-list), to allow for a finer level of disaggregation of production than that afforded by the PC8 codes. While some countries used the optional codes, many countries continued to report production in the more aggregated (mandatory) codes, rendering calculation of EU totals for these optional products impossible. As a consequence, optional products were gradually phased out and were eliminated completely by 2005. Table 2 shows the large number of optional codes in 1993 and the elimination of these same codes by 2005.
The third issue that needs to be taken into account when concording Prodcom codes over time is the existence of more aggregated versions of mandatory PC8 codes. These codes are listed in the Prodcom manual (year-specific). There are four types of more aggregated Prodcom codes: Q-list, Z-list, T-list, and E-list. Q-list codes refer to aggregated versions of certain textiles listings that were supposed to be reported on a quarterly basis. They were dropped in 2005. The last three types of codes are more aggregated versions of the PC8 codes implemented to match more closely the CN8 classification. These issues need to be adequately addressed when concording domestic production data, see Section 3.3.
As can be seen in Table 2 , the first six digits of the eight-digit Prodcom codes correspond to CPA6 products, or 6-digit products classified according to the Classification of Products by Activity. While PC8 codes are updated annually (with the exception of 1997, when no changes were implemented in the PC8 classification), CPA6 codes have been updated in 9 These issues will all be taken into account when developing a consistent concordance over time. Concordance files will allow researchers to identify the different complications and to adequately address them when concording data. Products not included in the Prodcom list are products that, although they belong to sections C, D or E of NACE, are not considered as manufactured products (for instance waste, some agricultural products where the processing is not considered as manufacturing etc.). The Prodcom list also does not cover Fuel products. The coverage of the Prodcom list (and changes in coverage over time) has important implications for the translation of European trade and domestic production data into a common classification. We will come back to these issues below.
Combining data on international trade and domestic production
When concording international trade and domestic production data at the (firm-)product level, it is necessary to translate the CN8 product codes (used for international trade) and PC8 product codes (used for domestic production) into a common classification. Since 7 there are more CN8 codes than PC8 codes (i.e. the CN8 classification is less aggregated), the most straightforward correspondence maps the CN8 products into PC8 products. 10 However, Prodcom codes are not used internationally (outside of Europe) which renders international comparisons difficult. Moreover, reported trade flows and tariffs, which are often used in international trade research, are often available only for HS6 product codes.
The current paper therefore focuses on the translation of CN8 and PC8 products into six-digit Harmonized System (HS6) products. Since the first six digits of the CN8 codes correspond to the HS6 codes, EU concordance files between PC8 and CN8 can be adapted for this purpose.
As noted above, Eurostat developed the Prodcom list with the specific goal to enable comparison between production and foreign trade statistics. However, there are some important differences in coverage between the two classifications that need to be taken into account. Figure 1 illustrates the concordance of the PC8 and CN8 classifications into a common classification system (HS6+) for a single year. 11
A first issue that needs to be addressed when concording trade and production data is that not all CN8 products are covered by the Prodcom list. These CN8 codes therefore do not feature in the concordance files provided by Eurostat and need to be excluded from the international trade data. Since the Prodcom list changes every year, the list of CN8 codes that do not feature in the Prodcom list is also year-specific. CN8 codes not covered by the PC8 classification in a particular year can be identified by comparing the list of CN8 codes present in Eurostat's concordance files between CN8 and PC8 with the complete list of CN8 codes for that year. All codes present in the CN8 classification but not present in the concordance from CN8 to PC8 are CN8 codes that are not covered by the Prodcom list. These CN8 codes necessarily have to be excluded from the international trade data when merging domestic production and trade data at the product level. The remaining CN8 codes are all covered by the Prodcom List in that particular year and can hence be translated into the HS6+ classification, as can be seen in Figure 1 .
Second, not all PC8 products are covered by the CN8 classification. This is the case for certain industrial services and for activities related to installation, maintenance, repair or processing activities. PC8 codes not covered by the CN8 classification in a particular year can be identified by comparing the PC8 classification in a particular year with the list of PC8 codes present in Eurostat's concordance files between CN8 and PC8. Prodcom codes that feature on the Prodcom list, but not in the concordance between CN8 and PC8 are either PC8 codes not covered by the CN8 classification (industrial services, waste products, ...), or the disaggregated versions of codes on the Z-, T-, Q-or E-list (aggregated PC8 products). These aggregated PC8 codes feature as disaggregated PC8 products in the Prodcom list, but they appear as aggregated (Z-, Q-, T-or E-list) codes in the concordance files between CN8 and PC8. 12 Moreover, prior to 2005, the PC8 classification will feature optional codes (B-and N-list, cfr. Section 2.2). 13 Like the disaggregated products, which have to be recoded into their aggregate counterparts, the optional codes need to be recoded into their mandatory counterparts prior to concording the data. After dropping industrial services and recoding optional and disaggregated PC8 products into their mandatory and aggregate counterparts, the PC8 classification can be concorded into the HS6 classification, as shown in Figure 1 . We will come back to these issues in Section 3.4.
Finally, when combining data on international trade and domestic production over time, it is important to take into account changes in the coverage of the Prodcom list, differences in coverage between the PC8 and CN8 classification (industrial services, CN8 products not covered by Prodcom) and changes in both classification systems (CN8 and PC8) over time.
Concording data

Generic concordance procedure and terminology
The terminology used in this section largely follows the terminology of Pierce and Schott (2012a, henceforth PS). Specifically, to develop consistent classifications over time, we will refer to "effyr" as the year in which a particular change in a classification over time becomes effective. "Obsolete" refers to codes that are no longer used starting in the effective year (effyr) and "new" refers to codes that will be used starting in the effective year. When we refer to concordances between two classifications (e.g. PC8 to HS6), we do not refer to obsolete and new codes, but rather to source and destination codes.
Concordance files (between two years, or between two classifications) are always organized in a similar way. All codes that are subject to a change over time or that need to 12 For Q-, T-, and E-aggregates, both the aggregate and disaggregate codes feature in the concordance files between PC8 and CN8, hence they do not have to be recoded. Z-codes only feature in their more aggregated versions in the concordance file however.
13 Since optional codes were not consistently used in all countries, we provide PC8 classification files that only list mandatory and disaggregated PC8 codes. Optional codes can be recoded in the data using the online files provided prior to concording. be translated into another classification are organized in "mappings". Mappings can be "simple" (one obsolete code is replaced by one new code, or one source code translates into one destination code) or "complex" (one or more obsolete codes are replaced by one or more new codes, or one or more source codes translate into one or more destination codes). We distinguish between three types of concordance procedures (though they are related):
(i) Developing a consistent concordance between two years (e.g. between CN8 in 1995 and 1996) or between two classifications in a single year (e.g. between PC8 and HS6 To develop a consistent concordance (between two years, or between two classifications), a unique identifier needs to be assigned to all mappings present in a concordance file.
Specifically, if two obsolete codes in t-1 map into one new code in t, the two obsolete codes and the new code need to be "grouped" in a synthetic code (indicated by "setyr" in the terminology of PS). Similarly, if one source code maps into two destination codes in a particular year, the source code and the two destination codes will be assigned a unique "setyr". Assigning this unique identifier to complex mappings can be done by consecutively sorting the data on source (obsolete) and destination (new) codes. By consecutively sorting the data, it is possible to identify additional source (obsolete) and destination (new) codes that need to be grouped in the synthetic codes. In the Stata code provided, the procedure is executed using a sorting loop developed by PS. This is step 1 and 2 of the PS methodology.
The final concordance file contains all source (obsolete) and destination (new) codes, as well as the synthetic code (setyr) that keeps track of codes that need to be grouped together. and their corresponding synthetic code (setyr-hs6). 16 Step (ii) will result in a list of PC8 14 Essentially, the concordance procedure will result in a different number of synthetic codes depending on the time period chosen. Since synthetic codes group original products that were recorded either more (shrinking family) or less (growing family) detailed in previous years, the number of synthetic codes and hence the level of detail of the final (synthetic) product classification will be reduced as the time period considered increases. For instance, expressed as a share of the average number of original yearly CN8 products, the average number of CN8+ products observed in the Belgian trade data drops from above 90% when a time period of five years is considered to below 75% when a time period of 18 years is considered. Similarly, for the Prodcom classification, the average yearly share of PC8+ products observed in the Belgian data, compared to the original number of yearly PC8 codes drops from above 95% for a period of five years to below 90% for a period of 16 years. Intuitively, the final (synthetic) product classification becomes more aggregated as the time period considered increases. The interested reader is referred to the online appendix of this paper, which documents a sensitivity analysis for different time periods. Alternative concordance procedures, such as the one employed by Fuss and Zhu (2012) , who concord Belgian production data to the product classification observed in the final year by assuming identical production shares over time, have the advantage that they would result in an identical number of (potential) products observed in the data (i.e. the number of PC8 products in the classification in the final year of the concordance), regardless of the time period chosen. However, the assumption of identical production shares is likely to become less realistic as time increases, leading to other interpretation and measurement issues.
15 The news loop only retains codes that have undergone multiple changes over the time period considered, hence the family trees have to be combined with the original mappings to obtain a final unique identifier that keeps track of changes between two years and family trees over time.
16 A correspondence for HS6 codes over time can easily be derived from the CN8 classification and cor- In what follows, we will apply these concordance procedures to three specific situations. Section 3.2 will focus on concording international trade data over time, i.e. concording the CN8 classification into CN8+, while section 3.3 discusses the concordance of production data over time, i.e. concording the PC8 classification into PC8+. Section 3.4
focuses on the translation of trade (CN8) and production (PC8) data into a common classification (HS6+) for a single year. All concordance files and Stata implementation files can be downloaded from https://www.sites.google.com/site/ilkevanbeveren/ Concordances. Concordances for some other applications, such as translating CN8 into PC8 for a single year and translating HS6 products over time, are also available online.
Combined Nomenclature (CN8) over time
As noted above, CN8 codes are subject to yearly revisions. After concording, the data need to be aggregated to the CN8+ level, yielding comparable product-level trade data for the time period chosen. Section 4.1 illustrates the importance of concording the data in order to avoid spurious entry and exit dynamics at the product-level.
Prodcom (PC8) over time
Similar to the CN8 classification, the Prodcom list (PC8 classification) is also subject to yearly revisions. Table 4 lists the yearly changes in the PC8 classification between 1993 and 2010. 19 Like the CN8 codes, changes in PC8 codes between t-1 and t can be simple (one obsolete PC8 code translates in a new PC8 code the next year) or complex (involving more than one obsolete and/or new code). However, unlike the CN8 classification, the PC8 classification has been subject to changes in coverage over time. This is illustrated in the last two columns of Table 4 , where the number of codes that enter or exit the Prodcom list are listed. If a PC8 product is listed on the Prodcom list in some years, but not in others, it needs to be excluded from the data and concordance procedure in all years to avoid spurious dynamics. Specifically, if products that "enter" the list in a particular year are included in the concorded data, this would (erroneously) be interpreted as product entry, while products that "exit" the list would be interpreted as product exit. The concordance procedure allows for identification of these entry/exit codes as well as all the products that map into these codes (in earlier or later years), retaining only PC8 products that are on the PC list in every year.
Moreover, when concording Prodcom codes over time, it is important to take the existence of optional (B-list, N-list) and aggregated (Q-, T-, E-, Z-list) PC8 codes into account. Similar to the CN8 concordance, the PC8 concordance will result in different groups of PC8 products depending on the start and end year chosen. The Stata code provided allows for start and end years between 1993 and 2010. Different from the CN8 classification and concordance, coverage of the PC8+ classification will drop somewhat as more years are included in the concordance, due to the changes in coverage of the PC8 classification. 22 The final PC8 concordance file provides a year-specific list of all existing PC8 products, their corresponding PC8+ code and a dummy indicating whether the PC8 product should be dropped for consistency over time. 23 This file can be merged with production data at the year-PC8 level to translate PC8 products into the consistent PC8+ classification. After concording and dropping all PC8 codes marked for exit, the data need to be aggregated to the PC8+ level, yielding comparable product-level production data for the time period 20 This can occur for instance if the underlying PC8 products have been replaced by a "regular" more aggregated PC8 product.
21 Prodcom structure files provide detailed lists of aggregated and optional codes in each year. Depending on the year, these files can be available in PDF, Excel or Access format.
22 Cfr. Table 8 illustrates that the changes in coverage only account for a minor share of total sold production value in the Belgian data for the time period 1995-2003. 23 Concordance files for different time periods are also available in comma-separated format for non-Stata users.
chosen. Section 4.2 illustrates the importance of concording the data in order to avoid spurious entry and exit dynamics at the product-level.
Concording CN8 and PC8 in a single year to HS6
Concording the trade and production data for a single year introduces several additional complications, due to differences in coverage between the PC8 and CN8 classifications.
Specifically, (i) some PC8 codes are not covered by CN8 (industrial services 24 , waste, cfr. supra), (ii) some PC8 codes are recorded as "aggregated" codes in the PC8-CN8 concordance, because there would otherwise be a large number of codes mapping into a single CN8 code. 25 , (iii) not all CN8 codes feature in the Prodcom list, these include Fuel products for instance.
The concordance procedure starts out from the yearly CN8-PC8 concordance files provided by Eurostat. Since the first 6 digits of the CN8 classification are Harmonized System products (HS6), this concordance file can easily be modified to translate both the CN8 and PC8 classification into the HS6+ classification. Moreover, the PC8-CN8 concordance files allow for easy identification of differences in coverage between the two classifications.
Specifically, for any particular year, it is necessary to merge the (mandatory) PC8 codes 26 that feature in the Prodcom list with the PC8 codes that feature in the PC8-CN8 concordance. Codes that feature in the concordance but not in the Prodcom list are aggregated codes (Z-, T-, Q-and E-list). Codes that feature on the PC list, but not in the concordance files between CN8 and PC8 are the disaggregated equivalents of the aggregatelist codes or industrial services. After recoding the disaggregated PC8 products into their corresponding aggregates 27 and dropping the industrial services from the PC8 classification, the PC8 classification can be concorded to HS6. 25 These codes can be identified (manually) in the Prodcom manual. These are the so-called Z-, T-, Qand E-aggregates. The Z-, T-, Q-and E-codes are the grouped PC8 codes, the underlying PC8 codes that map into these codes are the codes that are on the PC list (cfr. supra). While the Prodcom structure files are available in excel or access format in some years (in other years only PDF files are available), this information is not structured in an easily accessible way. Files for PC8-CN8 and PC8-HS6 are available for 2003 and 2005 at https://www.sites.google.com/site/ilkevanbeveren/Concordances. Aggregate codes are grouped in the structure files under headings 99.t, 99.z, 99.q and 99.e.
26 If optional codes feature in the data, they need to be recoded prior to concording the data. 27 Technically, recoding is only required for Z-list aggregates, as for the other aggregates both the aggregate and disaggregate codes feature in the yearly concordance files between PC8 and CN8.
(simple) or many-one (complex), the PC8 product(s) translate(s) into a single HS6 product. This is the case for the majority of PC8 products (3351 out of 4220), these products map into 2563 HS6 products. The remaining PC8 products map into more than one HS6 code, resulting in 606 HS6+ groupings. The table also illustrates the differences in coverage between the two classification. Out of a total of 5224 existing HS6 codes in 2005 (cfr. Table   1 Since the first six digits of the CN8 products are identical to the Harmonized System (HS6) products, concording international trade data in a single year to HS6 requires a straightforward aggregation to the HS6+ level (where the HS6+ groupings are identical to the groups used to concord the production data), after dropping all CN8 products that are not covered by the PC8 classification in that particular year. To identify these CN8 products, the list of CN8 products for a particular year has to be merged with the concordance between CN8 and PC8 for that year to obtain a list of CN8 products that are not covered by the PC8 classification.
The concordance procedure and Stata code allows researchers to concord production (PC8) and trade (CN8) data into a common HS6+ classification that takes differences in coverage between the two classification systems adequately into account. The procedure yields two final concordance files, one for the translation of domestic production data into the HS6+ classification and a second file to concord CN8 products into the HS6+ classification. In addition, auxiliary files are provided that allow for the identification (and recoding if applicable) of optional and disaggregated PC8 codes as well as industrial services in the domestic production data. Once industrial services are dropped from the data and disaggregated/optional codes have been recoded, the domestic production data can then be translated into the HS6+ classification (by merging the data with the concordance using the PC8 product code).
The concordance file for the international trade data includes a dummy "notpc", which identifies CN8 products that are not covered by the Prodcom List. After merging this concordance file with the data, all CN8 products marked by this dummy should be dropped from the data. Note that this implies that some HS6 products are covered only partially by the merged production and trade data, if one or more CN8 codes that map into the HS6 code are not covered by the Prodcom list. Both the domestic production and international trade data then need to be aggregated to the HS6+ level, after which both databases can be merged at the HS6+ level.
Applying concordances to Belgian trade and production data
To assess the importance of appropriate handling of product classification changes over time, we consider firm-level trade and production data from Belgium from 1995-2003. 28
Separately for export and production data, we focus on product adding and dropping by continuing firms and examine the fraction of production and exports at these firms that is accounted by new and dropped products. We show that the overall value of product adding and dropping is overstated in the unconcorded data and that years of particularly high product adding and dropping are largely artifacts of changes in the product classification systems. 29 Table 6 documents characteristics of aggregate Belgian exports and imports over the period as well as the number of products in both the unconcorded CN8 classification and in the concorded CN8+ codes. 30 Both exports and imports increase substantially over time while 28 The choice of this interval avoids issues having to do with EU accession and includes only one relatively small change in the cutoff for recording intra-EU trade.
Exports at continuing firms
29 It should be noted that the amount of product adding and dropping in the concorded data is sensitive to the time period chosen. Since the concorded (synthetic) product classification becomes more aggregated (less detailed, lower number of products compared to the original classification system, cfr. Section 3), the amount of product adding and dropping (and value associated with it) is likely to become smaller in any given year as the time period considered for the concordance increases. We can illustrate this, specifically for the Belgian trade data, by comparing the amount of adding and dropping (products and value) for continuing firms in the concorded data for the year 1995, using the concordance for the years 1993-2010 (18 years) and alternatively using the concordance for the years 1995-1999 (only five years). Applying the concordance for the longer period (93-10) results in a decrease in the amount of product adding (dropping) of 24% (24%) compared to the unconcorded data, while the concordance for the shorter period (95-99) results in a decrease in the amount of product adding (dropping) of only 14% (14%) compared to the unconcorded data. In terms of value associated with product adding (dropping), the concordance for 93-10 is associated with a drop of 80% (81%) in export value, while the concordance for 95-99 results in a drop of 71% (78%) of export value in added (dropped) products, each time compared to the dynamics in the unconcorded data for 1995. Intuitively, as the number of CN8+ products relative to the number of original CN8 products goes down (i.e. as longer time periods are being considered in the concordance procedure), the dynamics in the sample due to product adding and dropping by continuing firms will be reduced. A similar exercise can be performed for the domestic production data, although in this case matters are complicated by the fact the coverage of the PC8 classification changes over time, resulting in different dynamics in the unconcorded data for a specific year, depending on the time period chosen. The interested reader is referred to the online appendix of this paper, which documents a sensitivity analysis for different time periods. In Table 7 we examine the effect of product coding changes on the reported importance of product adding and dropping in Belgian exports. Bernard et al. (2009) emphasize the importance of within-firm margins of adjustment (both product and country) at continuing exporters in explaining aggregate annual changes in exports and imports for the US. In Belgium, as for other countries, the vast majority of exports are by continuing exporters.
More than 98 percent of exports in any given year are handled by firms that will remain exporters in the following year; the net effect of firms entering and exiting export markets is relatively small. Table 7 reports the number and value of added and dropped products at these continuing exporters for both concorded and unconcorded product codes. A large fraction of products, more than a third, are added and dropped in every year. Not surprisingly the value of exports in these added and dropped products is much smaller as average exports of new and dropped products are much smaller than for continued products. Looking at the unconcorded data, we find that on average 40.2 percent of products are new in any given year accounting for 7.7 percent of export value. For dropped products the corresponding numbers are 38.8 and 6.7 percent. However there is substantial variation across years with the share of value in both adding and dropping being much larger in 1995-1996 and 2001-2002 than in other pairs of years. Looking back to Table 3 we see that 1996 and 2002 were years of unusually large changes in the CN8 product classification system. Columns 7-10 of Table 7 evaluate the importance of product adding and product dropping using the concorded data. Two important differences between the unconcorded and concorded results stand out. First, the number and value of added or dropped products are smaller in the concorded data, both in levels and as a percentage of the totals at the continuing exporters. Changes in the export product mix are still substantial, more than a third of the continuing exporters' product mix is churned every year. However, using consistent product definitions over time, we find that share of export value in added (dropped) (exported) more than e104,115 were required to report their import (export) transactions. Between 1998 and 2003, all firms exporting (importing) more than e250,000 were required to report their export (import) transactions. We use data for the population of exporters. All transactions with transfer of ownership are included, with the exception of trade recorded in residual product categories specific to Belgium (accounting for 4.7 percent of total export value and 1.4 percent of total import value).
products is less than half as large, only 3.5 (2.8) percent.
Second, the year-to-year variation is much lower in the concorded data. Years with large number of coding changes no longer stand out as having unusually large values of exports in added and dropped products. Both the number of churned products and their associated export value is relatively stable across years. These results confirm that correctly classifying products over time can result in substantial differences in the magnitudes of export activity and help reduce the possibility of spurious annual fluctuations in product adding and dropping.
Production at continuing firms
We now turn to the analysis of product adding and dropping in Belgian firm-level production data. Using US manufacturing census data, Bernard et al. (2010) report important contributions of new and dropped products in total output for continuing firms over fiveyear intervals. Table 8 Using the EU production data over time involves an additional complication. The coverage of products changes over time, i.e. the underlying production activity is not necessarily present in all years. Columns 7-10 examine the importance of the changes in coverage from 1995-2003. The magnitudes are relatively modest, annually 0.5 percent of produced sales are in codes that are affected by changing coverage. However, coding changes that are distinct from coverage changes are more important, affecting more than 10 percent of product and 9 percent of produced sales on average. Looking across years we find that 2003 is a substantial outlier in terms of the value of production in synthetic codes. As with the export data, a quick look at the production codes changes in Table 4 shows that 2003 was a year of unusually large changes to the product classification system. We examine the effect of product coding changes on the reported importance of product adding and dropping in Belgian manufacturing firms in Table 9 . Product churning is less extensive in the production data for continuing firms relative to the trade data. The unconcorded data show that on average 8.8 percent of products are new and 9.6 percent of products are dropped across years. Not surprisingly, as in the export data, the value of these added and dropped products is much smaller, 2.9 and 2.2 percent respectively.
As with the export data, there is substantial variation across years with both adding and dropping being more important in years with major changes in the product classifications, see Table 4 .
Looking at the concorded data, we find a similar story to the export findings. Both the number and values of added and dropped products is reduced and the year-to-year variation is much lower in the concorded data. Years with large number of coding changes no longer stand out as having a large value of output in added and dropped products.
Conclusion
This paper develops a set of procedures to produce consistent product-level classification codes (either over time and/or between trade and production data) for the EU. Based on Pierce and Schott (2012a,b), we develop a set of concordance procedures, we develop a set of Stata do-files to run these procedures and we make the associated files and final concordances available to researchers who wish to use and compare EU product-level data over time and across classifications. The programs allow the product codes to be tailored to the specific countries and year(s) of interest.
We also document the substantial variation that exists in EU product classification systems over time. For trade data, the set of products that is covered is constant over time but the number of individual product codes varies from year to year; more than 10 percent of products may see code changes in a given year. For EU production data, the changes in the classification system are equally pervasive (almost every code changes in 2008) and there is the additional complication that the range of goods covered by the system changes over time.
To evaluate the economic significance of these changes, we examine Belgian export and production data from 1995-2003, both prior to and after concording the data into a consistent classification system over time. Comparing the unconcorded and concorded data shows that the degree of product adding and dropping by firms that continue from one year to the next falls substantially when a consistent product classification is employed 20 (i.e. after concording the data). In particular, years with unusually large changes in the classifications systems are associated with spuriously high amounts of product churning by firms in the unconcorded data, pointing to the importance of developing a consistent product classification over time. 4830  1183  1995  4840  1220  1996  4807  1216  1997  4807  1216  1998  4809  1212  1999  4839  1185  2000  4832  854  2001  4793  814  2002  4764  787  2003  4693  787  2004  4683  788  2005  4489  0  2006  4487  0  2007  4418  0  2008  3864  0  2009  3851  0  2010 3832 0
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Note: The Table shows the number of continuing Belgian exporters across pairs of years as well as the number of added and dropped firm-products and the value of exports in added and dropped products. Columns 3-6 use the CN8 product classification with no concordance for product code changes across years, while columns 7-10 use a CN8+ classification that uses consistent product codes across all years from 1995-2003. For added (dropped) products, the italicized numbers indicate the percentage of average continuing firm export products or value in year t+1 and year t that is accounted for by added (dropped) products. 
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